The nonlinear dynamics of an optically injected semiconductor laser are investigated for radio-over-fiber (RoF) downlink transmission through photonic microwave frequency mixing. Subject to optical injection from a master laser, the single-mode slave laser exhibits a variety of nonlinear dynamical behaviors such as stable-locking, period-one (P1) oscillation, period-two (P2) oscillation, and chaos.
ii of the optically injected semiconductor laser is examined for power-over-fiber (PoF) applications. The stimulate Brillouin scattering (SBS) threshold is significantly increased by driving the laser into chaotic oscillation, which has a bandwidth much broader than the Brillouin linewidth. By comparing with the free-running state, the chaotic state provides a 22-fold increase of the maximum output power to 838 mW, after transmission over a
